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Description 

Field of the Invention 

[0001] The present invention relates to a suspension 
arm formed by press working a plate-shaped member. 

Description of the Related Art 

[0002] There are various types of suspensions such 
as a double wishbone type, a strut type, a multi-linktype, 
a trailing arm type, and the like. Accordingly, there are 
various types of suspension arms forming the suspen- 
sions. There are various configurations of suspension 
arms such as an A-type arm, an L-type arm, an I -type 
. arm and the like, as well as various structures for sus- 
pension arms such as a structure in which a pipe- 
shaped member or a steel plate is press worked, an alu- 
minum forged structure, and the like. 
[0003] As described above, there are various types of 
suspension arms, and among these, a suspension arm 
which is fabricated by press working a single steel plate 
will be described hereinafter. The structure disclosed in 
Japanese Utility Model Application Laid-Open No. 
61 -57009 is an example of such a suspension arm. 
[0004] To describe this structure briefly, as illustrated 
in Fig. 22, a suspension arm 1 00 includes a main portion 
1 00A. which has a substantially U-shaped cross-section 
open toward the bottom of the vehicle, and flange por- 
tions 1 00B, which are provided at the lower end portions 
of the main portion 100A and which are bent in the lon- 
gitudinal direction of the vehicle in directions of moving 
away from one another. On the whole, the suspension 
arm 100 has a substantially heart-shaped open cross- 
sectional configuration. The suspension arm 1 00 is fab- 
ricated by press working a single steel plate, and, as can 
be seen when viewed from above, is a substantially V- 
shaped or A-type arm. 

[0005] The suspension disclosed in the aforemen- 
tioned publication is a strut-type suspension. More spe- 
cifically, the vehicle inner side distal ends of the bifurca- 
tions of the suspension, arm 1 00 are connected to a ve- 
hicle body member 1 04 via bushes 1 02 so as to be freely 
swingable. Further, the vehicle outer side end portion of 
the suspension arm 100 is connected to the lower end 
portion of an axle, earner 106 which supports a wheel. 
The lower end portion of a shock absorber 110, around 
which a coil spring 108 is disposed, is connected to the 
upper end portion of the axle carrier 1 06. 
[0006] When the suspension arm 100 having the 
above-described configuration is used, the following 
drawbacks arise. When the vehicle is traveling, load in 
the longitudinal direction of the vehicle is input to the 
suspension arm 100 from the wheel. This load in the 
longitudinal direction of the vehicle works as a force 
which attempts to bend the suspension arm 1 00. In par- 
ticular, a relatively large bending moment is applied to 
the flange portion 1 00B in the vicinity of the portion en- 



circled and denoted by letter A in the figure. As a result, 
the maximum tensile stress due to bending is generated 
in a vicinity of portion A. Accordingly, in order to ensure 
the rigidity of the vicinity of portion A of the flange portion 

s 100B, the rigidity of the suspension arm 100 must be 
increased. More specifically, countermeasures such as 
increasing the overall thickness of the plate must be de- 
vised. As a result, a drawback arises in that the weight 
of the suspension arm 100 increases. 

10 [0007] The next-coming prior art document (EP 0 546 
612) relates to a hollow upper control arm for vehicle 
suspension system which cross section at a region 
where a maximum stress is generated has triangular 
shape. The end portions of arm in cross sectional view 

*5 are overlapping and are welded together. 

[0008] The end portions of the suspension arms in 
document GB2063783 overlap and are in parallel while 
the end portions of the suspension arms in EP 0 546 
610 point away from each other. 

20 [0009] In document Reimpell, Fahrwerktechnik: 
Radaufhangungen, Vogel, 1988; S.52-53; Bild 2.2/3 a 
suspension arm has the form of an "O" wherein the end 
portions are arranged in such a manner that an acute 
angle which points to the outer side of the cross section 

25 is formed. 

[001 0] The subject matters of the four previous men- 
tioned documents have drawbacks in the fields of man- 
ufacturing and practical use. 

30 SUMMARY OF THE INVENTION 

[0011] In view of the aforementioned, an object of the 
present invention is to provide a suspension arm which 
is fabricated by press forming and which can ensure suf- 
35 ficient rigidity without leading to drawbacks such as an 
increase in weight or the like and which is advantageous 
from the point of rustproofing and of forming the suspen- 
sion arm. 

[001 2] This object is solved by a suspension arm ac- 
40 cording to claim 1 . 

[0013] Further embodiments are disclosed in the sub- 
claims. 

[001 4] A first aspect of the background of the present 
invention is a suspension arm formed by press working 

45 a plate-shaped member, wherein in a case in which, 
while a vehicle is traveling, a load is inputted to the sus- 
pension arm in a direction intersecting a direction in 
which the suspension arm swings, at least a region at 
which a maximum stress is generated is a non-end por- 

so tion of the plate-shaped member. 

[0015] In accordance with the above-described first 
aspect, in a case in which, while the vehicle is traveling, 
a load in a direction intersecting a swinging direction of 
the arm is inputted to the suspension arm, at least the 

55 region at which the maximum stress is generated is a 
non-end portion of the plate-shaped member. There- 
fore, the suspension arm of the first aspect is more ad- 
vantageous in terms of rigidity than a case in which the 
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region at which the maximum stress is generated is an 
end region (a flange portion) such as in conventional 
structures. More specifically, the stress, which is caused 
by bending which arises when load in the direction in- 
tersecting the swinging direction of the arm is inputted 5 
to the suspension arm, can be decreased in accordance 
with the present invention. As a result, not only is there 
no need to make the plate-shaped member thicker in 
order to reinforce the region at which the maximum 
stress is generated, but also, sufficient rigidity can be 
ensured even if the plate-shaped member is thin. 
[0016] In a second aspect of the background of the 
present invention, in the first aspect, the suspension arm 
has an arm portion which is disposed so as to be swing- 
able around a line extending along a substantially lon- 
gitudinal direction of the vehicle and whose longitudinal 
direction is a direction intersecting the substantially lon- 
gitudinal direction of the vehicle, and an edge portion of 
the arm portion in the substantially longitudinal direction 
of the vehicle is a non-end portion of the plate-shaped 
member. 

[0017] In the above-described second aspect, the 
suspension arm includes an arm portion which is dis- 
posed so as to be swingable around a line extending 
along the substantially longitudinal direction of the ve- 
hicle and whose longitudinal direction is a direction in- 
tersecting the substantially longitudinal direction of the 
vehicle. This type of suspension arm has the same op- 
eration as that of the first aspect because, in accordance 
with the present invention, an end portion of the arm por- 
tion in the substantially longitudinal direction of the ve- 
hicle is the non-end portion of the plate-shaped member 
of the first aspect. Namely, the suspension arm relating 
to the second aspect also is advantageous in terms of 
rigidity. There is no need for reinforcement, and suffi- 
cient rigidity can be ensured even if the plate-shaped 
member is thin. 

[0018] In a third aspect of the background of the 
present invention, in either the first or the second aspect, 
the end portion of the plate-shaped member is bent to- 
ward another region of the suspension arm. 
[0019] In accordance with the above-described third 
aspect, the end portion of the plate-shaped member is 
bent toward another region of the suspension arm in ei- 
ther the first or the second aspect. Therefore, the region 
of the suspension arm at which the maximum stress is 
generated is not the end portion of the plate-shaped 
member. Moreover, by bending the end portion of the 
plate-shaped member toward another region of the sus- 
pension arm, the section modulus of the suspension 
arm itself can be increased, and the structure is advan- 
tageous in terms of rigidity. 

[0020] In a fourth aspect of the background of the 
present invention, in the third aspect, the end portion of 
the plate-shaped member is adjacent to the other region 
of the suspension arm. 

[0021] In accordance with the fourth aspect, the end 
portion of the plate-shaped member is adjacent to the 



other region of the suspension arm in the third aspect. 
Therefore, when a large load is applied at least to the 
suspension arm, the end portion is made to contact the 
other region of the suspension arm, and deformation of 
the suspension arm can be controlled. As a result, this 
structure is even more advantageous in terms of rigidity. 
[0022] In the above aspects, the cross-sectional con- 
figuration of the arm in the region at which a maximum 
stress is generated may be a C-shaped configuration, 
a horseshoe-shaped configuration, a generally rectan- 
gular configuration, or the like. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] Fig. 1 is a perspective view as seen from a bot- 
tom side of an upper arm relating to a first embodiment. 
[0024] Fig. 2 is a plan view of the upper arm illustrated 
in Fig. 1. 

[0025] Fig. 3A is a cross-sectional view taken along 
line A-A of Fig. 2. 

[0026] Fig. 3B is a cross-sectional view taken along 
line B-B of Fig. 2. 

[0027] Fig. 3C is a cross-sectional view taken along 
line C-C of Fig. 2. 

[0028] Fig. 3D is a cross-sectionai view taken along 
line D-D of Fig. 2. 

[0029] Fig. 3E is a cross-sectional view taken along 
line E-E of Fig. 2. 

[0030] Fig. 4 is a side view of a distal end portion of 
the upper arm illustrated in Fig. 1 , as viewed in the di- 
rection of arrow Q in Fig. 2. 

[0031] Figs. 5A through 5D are process views illus- 
trating processes for fabricating the upper arm illustrat- 
ed in Fig. 1. 

[0032] Fig. 6 is an overall perspective view illustrating 
a front suspension equipped with the upper arm illus- 
trated in Fig. 1 . 

[0033] Fig. 7 is a perspective view corresponding to 
Fig. 1 and illustrating an L-type arm relating to another 
embodiment. 

[0034] Fig. 8A is a plan view of a lower arm relating 
to a second embodiment. 

[0035] Fig. 8B is a side view of the lower arm relating 
to the second embodiment. 

[0036] Fig. 8C is a side view of the lower arm relating 
to the second embodiment. 

[0037] Fig. 9 is a cross-sectional view, taken along 
line 9-9, of the lower arm illustrated in Fig. 8A. 
[0038] Fig. 10 is a cross-sectional view, correspond- 
ing to Fig. 9, of a lower arm relating to a comparative 
example. 

[0039] Figs. 11 A and 11 B are explanatory views for 
explaining effects in a case in which the lower arm illus- 
trated in Fig. 9 is used. 

[0040] Fig. 12 is a cross-sectionai view, correspond- 
ing to Fig. 9, of a lower arm relating to a third embodi- 
ment. 

[0041] Fig. 13 is an explanatory view for explaining 
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effects in a case in which the lower arm illustrated in Fig. 
12 is used. 

[0042] Fig. 1 4 is also an explanatory view for explain- 
ing effects in a case in which the lower arm illustrated 
in Fig. 12 is used. 

[0043] Fig. 1 5 is also an explanatory view for explain- 
ing effects in a case in which the lower arm illustrated 
in Fig. 12 is used. 

[0044] Fig. 1 6, which does not represent an embodi- 
ment of the present invention, is also an explanatory 
view for explaining effects in a case in which the lower 
arm illustrated in Fig. 12 is used. 
[0045] Fig. 17 is a cross-sectional view, correspond- 
ing to Fig. 1 2, of a lower arm relating to a fourth embod- 
iment. 

[0046] Fig. 18 is an explanatory view for explaining 
effects in a case in which the lower arm illustrated in Fig. 
17 is used. 

[0047] Fig. 19 is a graph for explaining effects in a 
case in which the lower arm illustrated in Fig. 1 7 is used. 
[0048] Fig. 20 is a cross -sectional view corresponding 
to Fig. 17 and illustrating an example of providing ribs 
at the lower arm illustrated in Fig. 17. 
[0049] Fig. 21 , which does not represent an embodi- 
ment of the present invention, is a cross-sectional view 
illustrating another structure which achieves the same 
effects as those achieved by the lower arm illustrated in 
Fig. 17. 

[0050] Fig. 22 is a perspective view illustrating a struc- 
ture of a suspension arm relating to a conventional ex- 
ample. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[First Embodiment] 

[0051] A first embodiment of the present invention will 
be described hereinafter on the basis of Figs. 1 through 
6. The first embodiment corresponds to the embodiment 
of the above-described first and second aspects. In the 
figures, the arrow FR points toward the front of the ve- 
hicle, the arrow UP points toward the top of the vehicle, 
and the arrow IN points toward the interior of the vehicle. 
[0052] Fig. 6 is a perspective view of a double wish- 
bone independent suspension type front suspension 1 0. 
First, the overall structure of the front suspension 1 0 will 
be summarized by using this figure. 
[0053] A subf rame 1 2 is disposed under the front por- 
tion of the vehicle. The subf rame 1 2 is formed in a sub- 
stantial "#" or "tic-tac-toe board" shape as viewed from 
above. Front frame rods 14 are mounted between the 
front end portions of side portions 12A of the subf rame 
12 so as to intersect each other. The front frame rods 
1 4 have a bracing function to increase the rigidity of the 
subframe 12. Unillustrated rear frame rods are suspend- 
ed between the rear end portions of the side portions 
12A of the subframe 12. 



[0054] Axle carriers 1 6 are disposed at the outer sides 
of the side portions 12A of the subframe 12. The axle 
carrier 16 is formed by a boss portion 16A, a lower end 
portion 16B which is disposed directly under the boss 
portions 16A, and an extending portion 16C which ex- 
tends from the boss portion 16A toward the top of the 
vehicle. A disc rotor 1 8 for braking , which rotates togeth- 
er with the wheel, is supported at the boss portion 16A 
of the axle carrier 1 6 so as to be freely rotatable. An L- 
type lower arm 20 is disposed at the lower end portion 
of the axle carrier 16. An A-type upper arm 22 is dis- 
posed at the upper end portion of the axle carrier 1 6 sub- 
stantially parallel to the lower arm 20. 
[0055] The lower arm 20 is formed by a first arm 24 
and a second arm 26. The first arm 24 is disposed along 
a substantially transverse direction of the vehicle, and 
the second arm 26 is mounted by bolts to the first arm 
24 so as to be disposed at an angle with respect to the 
first arm 24. The end portion of the lower arm 20 at the 
vehicle exterior side is joined to the lower end portion of 
the axle carrier 1 6 via an unillustrated bail joint. The re- 
spective distal end portions of the first aim 24 and the 
second arm 26, which are the end portions of the lower 
arm 20 at the vehicle interior side, are joined to the side 
portion 12A of the subframe 12 via lower arm bushes 
28. A shock absorber 30 is supported at the upper end 
portion of the first arm 24 of the lower arm 20. A stabilizer 
bar 32, which is substantially U-shaped when viewed 
from above, is joined via stabilizer links 34 to the respec- 
tive first arms 24. 

[0056] The upper arm 22 is, as will be described later, 
an integrally formed part which is formed by a first arm 
portion 36, a second arm portion 38, and a connecting 
portion 40. The first arm portion 36 extends forward at 
an angle toward the vehicle interior, with respect to a 
substantially longitudinal direction of the vehicle. The 
second arm portion 38 extends rearward at an angle to- 
ward the vehicle interior, with respect to the substantially 
longitudinal direction of the vehicle. The connecting por- 
tion 40 connects the first arm portion 36 and the second 
arm portion 38 at the vehicle outer side, and is connect- 
ed to the upper end portion of the extending portion 1 6C 
of the axle carrier 1 6 via a ball joint 42. Further, the end 
portion of the first arm portion 36 at the vehicle interior 
side and the end portion of the second arm portion 38 
at the vehicle interior side are each joined to the vehicle 
body via an upper arm bush 44. In this way, the upper 
arm 22 is swingable around an axis P (see Fig. 2) of 
both of the upper arm bushes 44 (i.e., the upper arm 22 
is swingable around a line extending along the substan- 
tially longitudinal direction of the vehicle). 
[0057] The structure of the upper arm 22 will be de- 
scribed in detail on the basis of Figs. 1 through 5. Fig. 
1 is a perspective view of the upper arm 22 as seen from 
the bottom side thereof. Fig. 2 is a plan view of the upper 
arm 22. Figs. 3A through 3E are cross-sectional views 
of respective portions of the upper arm 22. As can be 
seen from these drawings, in the present embodiment, 
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the upper arm 22, which is formed from the first arm por- 
tion 36, the second arm portion 38, and the connecting 
portion 40, is manufactured by press forming a single 
plate. 

[0058] More specifically, as illustrated in Figs. 3A and 5 
3B, the connecting portion 40 of the upper arm 22 has 
a flat, substantially C-shaped cross-section. A cylindri- 
cal hole 46 for the mounting of the ball joint 42 is formed 
at the substantially central portion of the connecting por- 
tion 40. Further, the inner side end portion 40A and the 
outer side end portion 40B of the connecting portion 40 
are bent in directions of approaching each other. Ac- 
cordingly, a side portion 40C at the innermost side of the 
connecting portion 40 and a side portion 40D at the out- 
ermost side are non-end portions. Note that the outer 
side end portion 40B at the region of line A-A does not 
bend inwardly in cross-section (see Fig. 3A). However, 
as will be explained later, this does not present any prob- 
lems as this region is not a region at which maximum 
tensile stress is generated. 

[0059] As illustrated in Figs. 3C through 3E, at their 
intermediate portions including the C-C line regions and 
the D-D line regions, the first arm portion 36 and the 
second arm portion 38 have substantially C-shaped 
cross-sections which are almost circles, whereas at the 
distal end portions including the E-E line regions, the 
first arm portion 36 and the second arm portion 38 have 
substantially C-shaped cross-sections which are almost 
horseshoe-shaped. Further, an inner side end portion 
36A and an outer side end portion 36B of the first arm 
portion 36 are bent in directions of approaching each 
other, as are an inner side end portion 38A and an outer 
side end portion 38B of the second arm portion 38. Ac- 
cordingly, an innermost side portion 36C and an outer- 
most side portion 36D of the first arm portion 36 and an 
innermost side portion 38C and an outermost side por- 
tion 38D of the second arm portion 38 are non-end por- 
tions. 

[0060] As illustrated in Figs. 1, 2 and 4, cylindrical 
bush mounting sleeves 48, into which the upper arm 
bushes 44 are press-fit, are fixed by welding to the re- 
spective distal end portions of the first arm portion 36 
and the second arm portion 38. 
[0061] As can be understood from the above descrip- 
tion, the upper arm 22 of the present embodiment is a 
press-formed part having an open cross-sectional con- 
figuration in which the bottom side of the arm is open. 
[0062] Next, operation of the present embodiment will 
be described by explaining processes for fabricating the 
upper arm 22 with reference to Figs. 5A through 5D. Al- 
though the following explanation relates to the regions 
of the upper arm 22 at the C-C lines and the D-D lines 
in Fig. 2, the other regions are formed in the same way. 
[0063] In the first process illustrated in Fig. 5A, the ex- 
panded configuration of the upper arm 22 is blanked out 
from a plate such as a steel plate or the like, so as to 
form a base material 50. Next, in the second process 
illustrated in Fig. 5B, the blanked out base material 50 



is placed on the horizontal upper end surface of a lower 
bending tool 52. By pressing an upper bending tool 54 
against the lower bending tool 52, bent flange portions 
are formed at the transverse direction end portions of 
the base material 50. These bent flange portions are the 
previously-described inner side end portion 36A and 
outer side end portion 36B of the first arm portion 36 (or 
the inner side end portion 38A and outerside end portion 
38B of the second arm portion 38). In the third process 
illustrated in Fig. 5C, in place of the lower bending tool 
52, a narrow lower insert die 56 is set at the transverse 
direction intermediate portion of the base material 50. 
In this state, an upper bending tool 58, which is narrower 
than the aforementioned upper bending tool 54, is 
pushed against the lower insert die 56. In this way, the 
base material 50 is formed with a substantially C- 
shaped cross section. Next, in the fourth process shown 
in Fig. 5D, the base material 50 is lowered a predeter- 
mined amount with the lower insert die 56 still disposed 
thereat, and in this state, a lower bending tool 60 and 
an upper bending tool 62, each having a substantially 
semicircular column shaped concave portion, are pres- 
sure-fit, so that the final substantially C-shaped open 
cross-section which is almost a circle is formed. The 
above-described working method is also known as curl- 
ing-working. 

[0064] The front suspension 10, which is equipped 
with the upper arm 22 manufactured as described 
above, is incorporated into a vehicle. When the vehicle 
is traveling, the upper arm 22 swings around the line P 
which is the axis of the upper arm bushes 44 (i.e., the 
upper arm 22 swings around a line extending along the 
longitudinal direction of the vehicle). At this time, load in 
the longitudinal direction of the vehicle is input from the 
wheel to the first arm portion 36 and the second arm 
portion 38 of the upper arm 22. This load in the longitu- 
dinal direction of the vehicle works as a force which at- 
tempts to bend the first arm portion 36 and the second 
arm portion 38. Experimentation has revealed that a rel- 
atively large bending moment is applied in particular to 
the region of the first arm portion 36 at arrow M and the 
vicinity thereof (see Fig. 2). The reason why a relatively 
large bending moment is applied to the region at arrow 
M and the vicinity thereof is that, because the amount 
of displacement of the first arm portion 36 in the longi- 
tudinal direction of the vehicle from a central line (cor- 
responding to line A-A) of the hole 46, which is the axle 
carrier 1 6 side supporting point of the upper arm 22, is 
greater than the amount of displacement of the second 
arm portion 38, the vicinity of the region at arrow M and 
the vicinity thereof are far from the load line, and the 
moment which works on the region at arrow M and the 
vicinity thereof increases. 

[0065] Therefore, the maximum tensile stress is gen- 
erated at the region at arrow M and the vicinity thereof. 
However, in the present embodiment, the region at ar- 
row M and the vicinity thereof are the outermost side 
portion 36D of the upper arm 22 (the first arm portion 
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36). More specifically, because the outer side end por- 
tion 36B is bent toward the inner side of the cross sec- 
tion, the region at arrow M and the vicinity thereof are a 
non-end portion, and therefore, the rigidity is greater 
than in the conventional art. Accordingly, even if a Ion- s 
gitudinal direction load of the same magnitude is applied 
to the upper arm 22, the maximum tensile stress gener- 
ated in the region at arrow M and the vicinity thereof is 
small. Experimentation has revealed that the maximum 
tensile stress in the present embodiment becomes half 
or less than half of the maximum tensile stress of the 
conventional art. 

[0066] In the present embodiment, not only is the up- 
per arm 22 having an open cross-sectional configuration 
manufactured from a single plate, but also, sufficient ri- 
gidity can be ensured because the inner side end portion 
36A and the outer side end portion 36B of the first arm 
portion 36 are bent in directions of approaching each 
other, as are the inner side end portion 38A and the outer 
side end portion 38B of the second arm portion 38 (in 
particular, because the outer side end portion 36B of the 
first arm portion 36 is bent toward the inner side of the 
cross section). 

[0067] Moreover, in accordance with the present em- 
bodiment, because sufficient rigidity can be ensured as 
described above, the upper arm 22 (i.e., the plate thick- 
ness of the upper arm 22) can be made thin. According- 
ly, the upper arm 22 can be made lighter, and therefore, 
the entire vehicle can also be made lighter. Because the 
upper arm 22 can be made thin, the yield can be im- 
proved, which leads to a decrease in costs. Note that if 
the upper arm 22 is made as thick as conventional struc- 
tures, an even more rigid upper arm can be obtained. 
[0068] In accordance with the present embodiment, 
the upper arm 22 is formed to have an open cross-sec- 
tional configuration in which the bottom side thereof is 
open . A gap 64 (see Fig. 1 ) is formed continuously even 
at the portions of the upper arm 22 which are connected 
to the bush mounting sleeves 48 (the respective distal 
end portions of the first arm portion 36 and the second 
arm portion 38). Therefore, even if rain water or the like 
enters into the upper arm 22, the water can be reliably 
drained from the interior of the arm. Therefore, accumu- 
lation of rain water or the like at the portions connected 
to the bush mounting sleeves 48 can be prevented. 
[0069] Although the present invention is applied to the 
upper arm 22 of the front suspension 10 in the present 
embodiment, the present invention is not limited to the 
same. The above-described first aspect may be applied 
to suspension arms of any of various types of suspen- 
sions. For example, Fig. 7 illustrates an example in 
which the present invention is applied to an L-type arm 
70. To briefly summarize this structure, the L-type arm 
70 has a first arm portion 72, which is disposed along 
the substantially transverse direction of the vehicle, and 
a second arm portion 74, which is bent in the substan- 
tially longitudinal direction of the vehicle. The L-type arm 
70 has an open cross-sectional configuration whose 



bottom side is open. An inner side end portion 72A and 
an outer side end portion 72B of the first arm portion 72 
are bent in directions of approaching each other, as are 
an inner side end portion 74A and an outer side end por- 
tion 74B of the second arm portion 74. Accordingly, an 
innermost side portion 72C and an outermost side por- 
tion 72D of the first arm portion 72 and an innermost 
side portion 74C and an outermost side portion 74D of 
the second arm portion 74 are all non-end portions. 
Therefore, the same effects as those of the previously 
described embodiment are achieved. Further, for exam- 
ple, load in the vehicle transverse direction when the ve- 
hicle is traveling is input to an unillustrated trailing arm 
which swings around a line extending along the trans- 
verse direction of the vehicle. Accordingly, the maximum 
tensile stress would be generated at a region of the trail- 
ing arm which is at the outer surface of the arm and 
which is in the vicinity of an intermediate portion be- 
tween the vehicle body connecting point and the axle 
carrier connecting point. However, if the present embod- 
iment is applied, the same effects as described previ- 
ously can be achieved. 

[0070] As described above, the first aspect can be ap- 
plied to various types of suspension arms such as A- 
type, L-type, and l-type suspension arms which include 
a trailing arm. However, the second aspect may be ap- 
plied to various types of suspension arms other than 
those including a trailing arm. 
[0071] In the present embodiment, the upper arm 22 
has an open cross-sectional configuration, and the inner 
side end portions 36A, 38A, 40A and the outer side end 
portions 36B, 38B, 40B at all of the regions, i.e., at the 
first arm portion 36, the second arm portion 38 and the 
connecting portion 40, are bent toward the inner side of 
the cross section. However, the present invention is not 
limited to the same, and it suffices that at least the end 
portion 36B at the region at which the maximum stress 
is generated is bent toward the inner side of the cross 
section (i.e, the region at arrow M and the vicinity thereof 
at the outermost side portion 36D of the first arm portion 
36). 

[0072] in the suspension arm of the first aspect, in a 
case in which, while the vehicle is traveling, a load is 
inputted to the suspension arm in a direction intersecting 
a direction in which the suspension arm swings, at least 
a region at which a maximum stress is generated is a 
non-end portion of the plate-shaped member. When this 
suspension arm includes the feature that the end por- 
tions of the plate-shaped member are bent in directions 
of approaching each other and a predetermined gap 
(corresponding to the gap 64) is provided between the 
opposing end portions, the effect that rain water or the 
like, which enters in while the vehicle is traveling, can 
be drained from the gap can be achieved even if sus- 
pension arm bushes (corresponding to the upper arm 
bushes 44), which are the points for connection to the 
vehicle body, are attached to the distal end portions of 
the suspension arm. 
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[Second Embodiment] 

[0073] A second embodiment of the present invention 
will be described on the basis of Figs. 8A through 11. 
Note that the second embodiment corresponds to an 
embodiment of the previously-described third aspect. 
[0074] Figs. 8A through 8C are three views of an L- 
shaped lower arm 200 relating to the present embodi- 
ment. As can be seen from the figures, the lower arm 
200 includes a first arm portion 202, which is disposed 
along the substantially transverse direction of the vehi- 
cle, and a second arm portion 204, which is curved along 
the substantially longitudinal direction of the vehicle. 
The lower arm 200 has an open cross-sectional config- 
uration in which the bottom side is open. The lower arm 
200 is fabricated by press working a single plate. A bush 
206, whose axial direction is the longitudinal direction of 
the vehicle, is mounted to the inner end portion of the 
first arm portion 202. A bush 208, whose axial direction 
is the vertical direction of the vehicle, is mounted to the 
inner end portion of the second arm portion 204. A ball 
joint 21 0 is mounted to the outer end portion of the sec- 
ond arm portion 204. 

[0075] Fig. 9 illustrates the general cross-sectional 
structure of the second arm portion 204 of the lower arm 
200. As can be seen from this drawing, the second arm 
portion 204 is formed by a main portion 204A, side por- 
tions 204B, 204C, and end portions 204D, 204E. The 
main portion 204A is disposed substantially horizontally. 
The side portions 204B, 204C are bent downward from 
the transverse direction end portions of the main portion 
204A and are parallel to one another. The end portions 
204D, 204E are bent from the lower end portions of the 
side portions 204B, 204C. Accordingly, at the lower arm 
200 as well, the region at which the maximum stress is 
generated (a vicinity of the position at line 9-9 in Fig. 8) 
is a non-end portion. Moreover, the feature of the 
present embodiment Is that both of the end portions 
204D, 204E are bent toward the inner side of the cross 
section at acute angles. 

[0076] In accordance with the above-described struc- 
ture, not only is the open cross-sectional configuration 
of the lower arm 200 made by press working a single 
plate, but also, sufficient rigidity can be ensured be- 
cause the end portions 204D, 204E of the second arm 
portion 204 are bent toward the inner side of the cross 
section at acute angles and the region at which the max- 
imum stress is generated is a non-end portion. 
[0077] Although the feature that the region at which 
the maximum stress is generated is a non-end portion 
is the same as in the first embodiment, the present em- 
bodiment also includes the feature that the end portions 
204D, 204E are bent at acute angles toward the inner 
side of the cross section. Therefore, the section modu- 
lus around the Z-axis which runs along the substantially 
vertical direction of the vehicle can be increased. More 
specifically, vicinities of the distal ends of the end por- 
tions 204D, 204E of the lower arm 200 of the present 



embodiment illustrated in Fig. 9 are further away from 
the Z-axis than the distal ends of a lower arm 212 illus- 
trated in Fig. 10, which has the same thickness and 
cross-sectional area as the lower arm 200 and which 

5 has 90 degree end portions in cross section. Therefore, 
the section modulus around the Z-axis can be increased 
more in the present embodiment. As a result, although 
the lower arm 200 has an open cross-sectional config- 
uration, the same rigidity as that of a lower arm having 

10 a closed cross-sectional configuration can be ensured. 
Accordingly, because the portion to which a relatively 
large bending moment is applied is a non-end portion, 
the lower arm 200 which is more advantageous in terms 
of rigidity can be obtained. 

is [0078] In accordance with the present embodiment, 
because the end portions 204D, 204E are bent toward 
the inner side of the cross-section, entry of snow into 
the lower arm 200 when the vehicle is traveling on snow- 
covered roads can be reduced, and therefore, icing of 

20 the lower arm 200 can also be reduced. More specifi- 
cally, Fig. 11 A illustrates an example of a lower arm 214 
whose end portions 21 4D, 21 4E are bent toward the out- 
er side of the cross-section. In this case, it is easy for 
ice to accrete on the end portion 21 4D which is at the 

25 front side of the vehicle. In contrast, as illustrated in Fig. 
1 1 B, with the lower arm 200 of the present embodiment 
whose end portions 204D, 204 E are bent toward the in- 
ner side of the cross section, it is difficult for ice to ac- 
crete at the end portions 204D, 204E. 

30 [0079] For suspension arms which are fabricated by 
press working a single plate, usually, paint does not ad- 
here as well to the end portions as to the main portion, 
and it is easy for the layer of paint on the end portions 
to become thin. Moreover, it is easy for the paint to be 

35 marred by pebbles or stones which are flung from the 
front of the vehicle (see Fig. 11 A), which presents draw- 
backs in terms of the rustproofing. However, in accord- 
ance with the present embodiment, because the end 
portions 204D, 204E are bent at acute angles toward 

40 the inner side of the cross section, it is difficult for peb- 
bles flung from the front to hit the end portions 204D, 
204E (see Fig. 11B), which is advantageous from the 
point of rustproofing. 

45 [Third Embodiment] 

[0080] A third embodiment will be described with ref- 
erence to Figs. 12 through 15. The third embodiment 
corresponds to an embodiment of the previously-de- 

50 scribed third aspect. 

[0081] As illustrated in Fig. 1 2, a lower arm 220 of the 
present embodiment is formed by a main portion 220A, 
inclined portions 220B, 220C, side portions 220D, 220E, 
and end portions 220 F, 220G. The main portion 220A is 

55 disposed substantially horizontally. The inclined por- 
tions 220B, 220C are bent so as to incline upwardly from 
the transverse direction end portions of the main portion 
220A. The side portions 220D, 220E are bent down- 
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wardly from the end portions of the inclined portions 
220B, 220C so as to extend parallel to one another. The 
end portions 220F, 220G are bent at acute angles to- 
ward the inner side of the cross section from the lower 
end portions of the side portions 220D, 220E. In this 5 
way, the lower arm 220 is formed such that the trans- 
verse direction end portions of the main portion 220A 
are folded into triangles. Gaps 222, each of which has 
a dimension m, are formed between the distal ends of 
the end portions 220F, 220G of the lower arm 220 and 
the proximal ends of the inclined portions 220B, 220C. 
It is desirable that the dimension m is a dimension which 
can be welded. 

[0082] In accordance with the above-described struc- 
ture, because the end portions 220F, 220G are bent at 
acute angles toward the inner side of the cross section, 
in the same way as in the above-described second em- 
bodiment, the section modulus around the Z-axis can 
be increased, and accretion of ice occurring when the 
vehicle travels on snow-covered roads and damage to 
the paint layer can be prevented. 
[0083] Further, in accordance with the present em- 
bodiment, as illustrated in Fig. 13, by welding the end 
portions 220F, 220G to the proximal ends of the inclined 
portions 220B, 220C, closed cross-sectional portions 
224, 226 are formed at the transverse direction end por- 
tions of the lower arm 220. Therefore, the torsional ri- 
gidity/strength and the bending rigidity/strength of the 
end portions of the cross section can be improved. As 
a result, the overall rigidity/strength of the lower arm 220 
can be improved. 

[0084] I n a case in which vehicle weights of the same 
type of vehicle are different, generally, the suspension 
arm is designed to exhibit a strength which can handle 
the vehicle having the heavier weight. In this case, either 
there is excess design and an unnecessarily heavy arm 
for lighter vehicles, or there is a need to provide two 
types of arms of different thicknesses. However, in ac- 
cordance with the present embodiment, the same type 
of suspension arm can be used for vehicles of various 
weights by appropriately deciding whether welding is to 
be effected and, if so, which portion(s) should be weld- 
ed. More specifically, as in the case of the lower arm 220 
illustrated in Fig. 1 3, both of the end portions 220F, 220G 
may be welded to the proximal ends of the inclined por- 
tions 220B, 220C. Further, as in the case of a lower arm 
228 illustrated in Fig. 14, by welding only one end portion 
228B to a main portion 228A and not welding another 
end portion 228C, the strength of the suspension arm 
can be changed. The same applies to a lower arm 230 
shown in Fig. 15 and a lower arm 232 shown in Fig. 16 
(not an embodiment of the present invention). With re- 
gard to the lower arm 230, the distal end portions of end 
portions 230B, 230C are bent parallel along a main por- 
tion 230A. If either or both of these distal end portions 
are spot welded, the strength can be changed so as to 
correspond to the vehicle. Moreover, with regard to the 
lower arm 232, the strength can be changed in accord- 



ance with the vehicle by welding to side portions 232A, 
232B either or both of the distal end portions of end por- 
tions 232C, 232D which are folded over at the lower arm 
232. 

[Fourth Embodiment] 

[0085] A fourth embodiment will be described on the 
basis of Figs. 17 through 20. The fourth embodiment 
corresponds to an embodiment of the previously-de- 
scribed fourth aspect. 

[0086] As illustrated in Fig. 1 7, a lower arm 240 of the 
present embodiment is formed by a main portion 240A, 
inclined portions 240B, 240C, side portions 240D, 240E, 
and end portions 240F, 240G. The main portion 240A is 
disposed substantially horizontally. The inclined por- 
tions 240B, 240C are bent so as to be inclined upward 
from the transverse direction end portions of the main 
portion 240A. The side portions 240D, 240E are bent 
downward from the end portions of the inclined portions 
240B, 240C so as to extend parallel to one another. The 
end portions 240F, 240G are bent at acute angles to- 
ward the inner side of the cross section from the lower 
end portions of the side portions 240D, 240E. In this 
way, the lower arm 240 is formed such that the trans- 
verse direction end portions of the main portion 240A 
are folded in triangles. The present embodiment is sim- 
ilar to the above-described third embodiment with re- 
spect to this point. 

[0087] However, in the present embodiment, the po- 
sition of the main portion 240A in the heightwise direc- 
tion is set lower* than that of the main portion 220A of 
the above-described lower arm 220. Accordingly, the 
lengths of the inclined portions 240B, 240C in the direc- 
tions in which they extend are longer than the lengths 
of the inclined portions 220B, 220C of the lower arm 220. 
The distal end portions of the end portions 240F, 240G 
oppose these portions which have become longer. The 
end portions 240 F, 240G are disposed adjacent to the 
inclined portions 240B, 240C so as to be orthogonal 
thereto. Gaps 242 are formed between the distal end 
portions of the end portions 240F, 240G and the inclined 
portions 240B, 240C. 

[0088] Operation of the present embodiment will be 
described hereinafter. As illustrated in Fig. 18, the lower 
arm 240 deforms from the state illustrated by the solid 
line to the state illustrated by the two-dotted chain line 
with respect to loads pulling the lower ball joint toward 
the rear of the vehicle. In this case, a portion b of the 
lower arm 240 is compressively deformed. As a result, 
the distal end portion of the end portion 240G abuts the 
inclined portion 240C as the side portion 240E of the 
lower arm 240 deforms. As a result, the deforming load 
is transmitted to the main portion 240A which works as 
a bracing member in the direction of arrow Y illustrated 
in Fig. 17, so that the deformation of the end portion 
240G is controlled. More specifically, the deformation 
proof stress with respect to loads pulling the lower bail 



15 



20 



25 



30 



35 



40 



45 



50 



8 



15 



EP 0 733 499 B1 



joint toward the rear of the vehicle improves. Fig. 19 is 
a graph with the rearward displacement of the lower ball 
joint on the horizontal axis, and the rearward load on the 
lower ball joint on the vertical axis. In a case in which 
the distal end portion of the end portion 240G does not 
abut the inclined portion 240C, the characteristic is as 
illustrated by the broken line. When the distal end por- 
tion of the end portion 240G abuts the inclined portion 
240C, the characteristic is as illustrated by the solid line. 
As can be seen from these lines, when the end portion 
240G abuts the inclined portion 240C, the deformation 
proof stress increases by 8. Further, the amount of en- 
ergy absorbed during impact (the EA amount) increases 
by the range illustrated by the hatching. Accordingly, in 
accordance with the present embodiment, not only does 
the section modulus around the Z-axis increase, but al- 
so, the deformation of the lower arm 240 is controlled 
by the end portion 240G abutting the inclined portion 
240C as the lower arm 240 is deforming, so that the de- 
formation proof stress improves, and the amount of en- 
ergy absorbed during impact can be increased. 
[0089] Although a lower arm 244 illustrated in Fig. 20 
is similar to the above-described lower arm 240 with re- 
gard to the point that the lower arm 244 includes a main 
portion 244A, inclined portions 244B, 244C, side por- 
tions 244D, 244E, and end portions 244F, 244G, the fol- 
lowing points are different. The main portion 244 is dis- 
posed at the top portion of the cross section, and ribs 
246, 248 which are depressed downwardly are formed 
in vicinities of the end portions of the main portion 244A. 
[0090] In accordance with the above-described struc- 
ture, when the lower arm 244 is compressed in the Y 
direction, the ribs 246, 248 deform downwardly (in the 
Z direction). As a result, the end portion 244G abuts the 
rib 248. Accordingly, in accordance with this structure, 
the same effects as those of the previously-described 
embodiment are achieved. Namely, the same effects as 
those of the lower arm 240 illustrated in Fig. 17 can be 
achieved in the present embodiment with the main por- 
tion 244A disposed at the top portion of the cross sec- 
tion. 

[0091] In a lower arm 250 shown in Fig. 21 (not an 
embodiment of the present invention), a main portion 
250A is disposed at the bottom portion of the cross sec- 
tion. Distal end portions of end portions 250D, 250E are 
disposed adjacent to side portions 250B, 250C which 
rise from the transverse direction end portions of the 
main portion 250A. In accordance with the lower arm 
250 as well, due to the end portion 250E abutting the 
side portion 250C during deformation, the deformation 
is controlled so that deformation proof stress is im- 
proved, and the amount of energy absorbed during im- 
pact is increased. 



Claims 

1 . A suspension arm formed by press working or curl- 



ing-working a plate-shaped member, 

wherein in a case in which, while a vehicle is 
traveling a load is inputted to said suspension 
s arm in a direction intersecting a direction in 

which said suspension arm swings, at least a 
region at which a maximum stress is generated 
is a non-end portion of the plate-shaped mem- 
ber, 

10 characterized in that 

the suspension arm comprises a main portion, 
which is disposed substantially horizontally, 
and side portions which are bent downwardly 
from transverse direction end portions of the 
is main portion, 

wherein the end portions of the plate-shaped 
member are bent from the lower end portions 
of the side portions toward an inner side of the 
cross section. 

20 

2. A suspension arm according to claim 1, wherein the 
end portions of the plate-shaped member are bent 
from the lower end portions of the side portions 
(204B, 204C) toward an inner side of the cross sec- 

25 tion at acute angles. 

3. A suspension arm according to claim 1 or 2, further 
comprising inclined portions (220B, 220C) which 
are bent so as to incline upwardly from the trans- 

30 verse direction end portions of the main portion 
(220A), 

wherein the side portions (220D, 220E) are bent 
downwardly from the end portions of the inclined 
portions (220B, 220C). 

35 

4. As suspension arm according to claim 3, wherein 
the inclined portion, the side portion and the end 
portions of the plate shaped member are curved 
and one end portions (228B) is welded to the to the 

40 main portion (228A). 

5. A suspension arm according to claim 4, wherein the 
end portions (220F, 220G) are welded to the proxi- 
mal ends of the inclined portions (220B, 220C). 

45 

6. A suspension arm according to claim 3 , wherein dis- 
tal end portions of end portions (230B, 230C) are 
bent parallel along the main portion (230A). 

50 7. A suspension arm according to claim 6, wherein 
one or both of the distal end portions are spot weld- 
ed to the main portion (230A): 

8. A suspension arm according to claim 4, wherein 
55 one or both of distal end portions of end portions 
(230B, 230C) are welded to side portions (232A, 
232B). 
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9. A suspension arm according to claim 4, wherein the 
length of the inclined portions (240B, 240C) in the 
direction in which they extend is such that the end 
portions (240F, 240G) are disposed adjacent to the 
inclined portions (240B, 240C) so as to be orthog- 
onal thereto. 

1 0. A suspension arm according to claim 4, wherein the 
main portion (244) is disposed at the top portion of 
the cross section and ribs (246, 248) which are de- 
pressed downwardly are formed in vicinities of the 
end portions of the main portion (244A). 

11. A suspension arm according to claim 9 or 10, 
wherein the direction of compression is in parallel 
to the main portion (240A; 244A). 

12. A suspension ami according to one of the claims 3, 
5 and 9, wherein the respecitve inclined portion, 
side portion and end portions of the plate-shaped 
member are folded into triangles. 



Patentansp ruche 

1. Schwingarm, der durch Pref3formen oder durch 
Bordeln eines plattenformigen Elementes ausgebil- 
det ist, 

wobei in einem Fall, in dem, wahrend ein Fahr- 
zeug fahrt, eine Last auf den Schwingarm in ei- 
ne Richtung aufgebracht wird, die eine Rich- 
tung schneidet, in der der Schwingarm 
schwingt, zumindest ein Bereich, in dem eine 
maximale Spannung erzeugt wird, ein Nicht- 
Endabschnitt des plattenformigen Elementes 
ist, 

dadurch gekennzeichnet, daS der 

Schwingarm einen Hauptabschnftt, der im we- 
sentlichen horizontal angeordnet ist, und Sei- 
tenabschnitte aufweist, die von Querrichtung- 
Endabschnitten des Hauptabschnitts nach un- 
ten gebogen sind, 

wobei die Endabschnitte des plattenformigen 
Elementes von den unteren Endabschnitten 
der Seitenabschnitte zu einer Innenseite des 
Querschnitts hin gebogen sind. 

2. Schwingarm nach Anspruch 1, wobei die Endab- 
schnitte des plattenformigen Elementes von den 
unteren Endabschnitten der Seitenabschnitte 
(204B, 204C) zu einer Innenseite des Querschnitts 
hin mit spitzen Winkeln gebogen sind. 

3. Schwingarm nach Anspruch 1 oder2, derferner ge- 
neigte Abschnitte (220B, 220C) aufweist, die gebo- 
gen sind, urn sich von den Querrichtung- Endab- 
schnitten des Hauptabschnitts (220A) aufwarts zu 



neigen, 

wobei die Seitenabschnitte (220D, 220E) von 
den Endabschnitten der geneigten Abschnitte 
(220B, 220C) nach unten gebogen sind. 

5 

4. Schwingarm nach Anspruch 3, wobei der geneigte 
Abschnitte, der Seitenabschnitt und die Endab- 
schnitte des plattenformigen Elementes gekrummt 
sind und ein Endabschnitt (228B) an den Hauptab- 

10 schnitt (228 A) geschweiBt ist. 

5. Schwingarm nach Anspruch 4, wobei die Endab- 
schnitte (220F, 220G) an die nahen Enden der ge- 
neigten Abschnitte (220B, 220C) geschweiBt sind. 

15 

6. Schwingarm nach Anspruch 3, wobei entfernt lie- 
gende Endabschnitte der Endabschnitte (230B, 
230C) parallel entlang des Hauptabschnitts (230A) 
gebogen sind. 

20 

7. Schwingarm nach Anspruch 6, wobei ein entfernt 
liegender Endabschnitt oder beide entfernt liegen- 
den Endabschnitte an den Hauptabschnitt (230A) 
punktgeschweiBt sind. 

25 

8. Schwingarm nach Anspruch 4, wobei ein entfernt 
liegender Endabschnitt oder beide entfernt liegen- 
den Endabschnitte der Endabschnitte (230B, 230C) 
an die Seitenabschnitte (232A, 232B) geschweiBt 

30 sind. 

9. Schwingarm nach Anspruch 4, wobei die Lange der 
geneigten Abschnitte (240B, 240C) in der Richtung, 
in der sich diese erstrecken, so ausgebildet ist, daB 

35 die Endabschnitte (240F, 240G) benachbart zu den 
geneigten Abschnitten (240B, 240C) angeordnet 
sind, urn zu diesen rechtwinklig zu verlaufen. 

10. Schwingarm nach Anspruch 4, wobei der Hauptab- 
40 schnitt (244) am oberen Abschnitt des Querschnitts 

angeordnet ist und Rippen (246, 248), die nach un- 
ten niedergedruckt sind, in der Nahe der Endab- 
schnitte des Hauptabschnitts (244A) ausgebildet 
sind. 

45 

11. Schwingarm nach Anspruch 9 oder 10, wobei die 
Richtung der Kompression parallel zum Hauptab- 
schnitt (240A; 244A) verlauft. 

so 12. Schwingarm nach einem der Ahspriiche 3, 5 und 9 
wobei der geneigte Abschnitt, der Seitenabschnitt 
bzw. die Endabschnitte des plattenformigen Ele- 
mentes zu Dreiecken gefaltet sind. 

55 

Revendications 

1 . Un bras de suspension forme par pressage ou rou- 
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lage d'un element ayant une forme de plaque, 

dans lequel, dans le cas ou, pendant que le ve- 
hicle roule, une charge serait appliquee au dit 
bras de suspension dans une direction coupant 
une direction de balancement du dit arbre, au 
moins une region ou apparait une contrainte 
maximale est une partie non d'exttemite de 
I'el6ment ayant une forme de plaque, 
caracterlse en ce que 
le bras de suspension comprend une partie 
principale, qui est placee essentiellement a 
I'horizontale, et des parties laterales qui sont 
courbees vers le bas par rapport aux parties 
non d'extremite transversales de la partie prin- 
cipale, 

dans lequel les parties d'extremite de I'element 
ayant la forme de plaque sont courbees des 
parties d'extremite interieures des parties late- 
rales vers un cote interieur de la section trans- 
versale, 

2. Un bras de suspension seion la revendication 1, 
dans lequel les parties d'extremite de I'element 
ayant une forme de plaque sont courbees des par- 
ties d'extremite inferieures des parties laterales 
(204B, 204C) vers un cote interieur de la section 
transversale, seion des angles aigus. 

3. Un bras de suspension seion la revendication 1 ou 
2, comprenant en outre des parties inclines (220B, 
220C) qui sont courbees de maniere a s'incliner 
vers le haut par rapport aux parties d'extremite 
transversales de la partie principale (220A), 

dans lequel les parties laterales (220D, 220 E ) sont 
courbees vers le bas par rapport aux parties d'ex- 
tremite des parties inclinees (220B, 220C). 

4. Un bras de suspension seion la revendication 3, 
dans lequel la partie inclinee, la partie laterale et les 
parties d'extremite de I'element ayant une forme de 
plaque sont incurvees, et une partie d'exttemite 
(228B) est soudee a la partie principale (228A). 

5. Un bras de suspension seion la revendication 4, 
dans lequel les parties d'extremite (220F, 220G) 
sont soudees aux exttemites proximales des par- 
ties inclinees (220B, 220C). 

6. Un bras de suspension seion la revendication 3, 
dans lequel les parties d'extremite distale des par- 
ties d'extremite (230B, 230C) sont inclinees paral- 
lelement seion la partie principale (230A). 

7. Un bras de suspension seion la revendication 6, 
dans lequel I'une ou les deux parties d'extremite 
distale sont soudees par points a la partie principale 
(230A). 



8. Un bras de suspension seion la revendication 4, 
dans lequel Tune ou les deux parties d'extremite 
distale des parties d'extremite (230B, 230C) sont 
soudees aux parties laterales (232A, 232B). 

5 

9. Un bras de suspension seion la revendication 4, 
dans lequel la longueurdes parties inclines (240B, 
240C) dans la direction dans laquelle elles se pro- 
longed est telle que les parties d'exttemite (240F, 

10 240G) sont placees adjacentes aux parties d'extte- 
mite (240B, 240C) de maniere a leur etre orthogo- 
nales. 

10. Un bras de suspension seion la revendication 4, 
15 dans lequel la partie principale (244) est placed au 

niveau de la partie superieure de la section trans- 
versale, et des nervures (246, 248) qui sont enten- 
tes vers le bas sont forrrtees dans les voisinages 
des parties d'extremite de la partie principale 
20 (244A). 

11. Un bras de suspension seion la revendication 9 ou 
1 0, dans lequel la direction de compression est pa- 
rallel a la partie principale (240A, 244A). 

25 

12. Un bras de suspension seion I'une quelconque des 
revendications 3, 5 et 9, dans lequel la partie incli- 
nee, la partie laterale et les parties d'extremite de 
I'element ayant la forme de plaque concernees sont 

30 pliees en triangles. 
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(54) VEHICULAR SUSPENSION ARM 

(57) Abstract: 

PURPOSE: To provide a vehicular suspension arm, able 
to be press-molded at a low cost, and having the high 
stiffness. 

CONSTITUTION: The sectional form of a suspension arm 
main body 1 formed by press-molding a steel plate is 
provided with a plate-like main body part 1 3 and 
reinforcing parts 1 2 formed by bending the peripheral 
edges of this main body part 1 3 into pipe shapes. The 
load from a wheel acts in the input surface parallel to 
the main body part 1 3 , the geometrical moment of inertia 
related to an axis L 2 is sufficiently increased by the 
presence of the reinforcing parts 1 2 placed in the 
positions separated from the axis L 2 , and the suspension 
arm main body 1 exhibits the sufficient stiffness in 
relation to the bending load. Since the suspension arm 
can be press-molded, it is excellent in productivity in 
comparison with a casting, and it has a low cost. 
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